Two fertilized eggs, recovered from two gonadotrophintreated Holstein heifers 4 and 6 days after ovulation, were transferred to the uteri of two synchronized recipient heifers by means of non\x=req-\ surgical techniques. A specially designed apparatus was used for the transfer. Both recipients became pregnant and one gave birth to a normal bull calf after 268 days. It was established by blood-typing that the calf had developed from a transferred embryo. The other recipient aborted on the 80th day of pregnancy.
INTRODUCTION
The birth of calves following surgical egg transfer has been reported by Willett, Black, Casida, Stone & Buckner (1951) ; Willett, Buckner & Larson (1953) , and Avery, Fahning, Pursel & Graham (1962) . But, in spite of much effort (Dowling, 1949;  Dracy, 1953; Dziuk & Petersen, 1954; Dziuk, Donker, Nichols & Petersen, 1958) no success has yet been achieved in producing a calf by non-surgical egg transfer techniques, except one case reported recently by Mutter, Graden & Olds (1964) . It appears that one of the main causes of this failure is that any ova deposited into the uterine lumen via the cervix are soon expelled into the vagina, owing to constriction of the uterus arising from cervical stimulation (Shah, 1956; Harper, Bennett & Rowson, 1961; Rowson, Bennett & Harper, 1964) . Hafez & Sugie (1961 trans¬ ferred rabbit eggs non-surgically into the uteri of heifers by means of an apparatus designed to pass through the vaginal wall after insufflating the uterus with CO2 via the cervix. However, frequent failures were experienced in locating the uterine lumen and, in addition, cervical stimulation prior to CO2 insufflation led to an accelerated constriction of the uterus.
For this reason a new procedure was devised for the insufflation of CO2. The present paper describes the new non-surgical techniques for egg transfer in cattle and the birth of a live calf resulting from their application.
MATERIALS AND METHODS
Four Holstein heifers, whose live-weights ranged from 395 to 611 kg were used, two as donors and two as recipients. They were showing normal oestrous cycles. Two of the heifers (donors) were treated with gonadotrophins, pms and hcg, to induce super-ovulation, as described by Hafez, Sugie & Hunt (1963) . They 198 T. Sugie were inseminated artificially with semen from a fertile bull every day during the heat following gonadotrophin treatment. One donor was killed 4 days after ovulation had been detected by rectal palpation of the ovaries. Egg recovery was then carried out by flushing the fallopian tubes with physiological saline solution. In the case of the other donor, egg recovery was performed in vivo 6 days after ovulation, using the apparatus described by Rowson (1949). Immediately after recovery, the eggs were transferred to tubes con¬ taining 2 ml of autologous blood serum and Ringer's solution* (1:1) + 1000 i.u. penicillin/ml, and stored at 35°C for 2 to 3 hr until required for transfer. The following specially designed apparatus was used to transfer single eggs to the distal end of the uterine horn of two recipients, in which oestrus had occurred at the same time as, or 1 day later than, in the donors. * Sodium chloride 8'6 g, potassium chloride 0'3 g, calcium chloride 0'33 g, distilled water 1000 ml.
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The apparatus consists of three plastic tubes, a, ß and c, which fit one inside the other, as shown in Text- fig. 1 and PI. 1, Fig. 1 . The outer tube (a) surrounding the middle tube (b) leads the latter to the anterior fornix ofthe vagina. The middle tube is attached to a long hypodermic needle with a sharp tip, which is passed through the vaginal wall at the fornix, by-passing the cervix into the uterine lumen by manual guidance/»«· rectum (see ). In addition, it has a cock on the opposite end to take in CO 2 gas. The purpose of the middle tube is to aid location of the uterine lumen by insufflation of CO 2 from the needle tip, and to guide the inner tube (c) into the uterine lumen (see Text-fig. 3 ). The inner tube, in which the eggs are transferred, is fitted with a hypodermic needle with a blunt tip, which is passed through the first needle, into the uterine lumen.
Text- fig. 3 . Diagram of non-surgical technique used for egg transfer in cattle.
The eggs were sucked into the needle attached to the inner tube which was passed through the middle tube and guided into the uterine lumen of the recipient heifers. Then the eggs were expelled into the uterine cavity by slight pressure on the rubber bulb at the opposite end of tube c (see Text-fig. 3 ).
The determinative test for blood typing was carried out using forty reagents to identify the true parents of the calf produced by one of the recipient heifers.
RESULTS
One 8-cell egg and two 1 -cell eggs were recovered from the fallopian tubes of the donor killed 4 days after ovulation whilst one 32-cell egg was recovered in vivo from the second donor. The recipient of the more advanced morula, produced a normal bull calf, weighing 41 -5 kg, on 6th August 1964, 268 days after transfer (see PI. 1, Fig. 2 ). In the other recipient, in which oestrus occurred on the same day as in the donor, pregnancy was confirmed by the blastodermic vesicle test per rectum on the 46th, 55th, 63rd and 74th days after transfer.
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T. Sugie Abortion occurred on the 80th day of pregnancy-its cause is not known.
The results of the blood-typing examination are shown in Table 1 . It was shown conclusively by the responses in the B, C and blood group systems that the calf had received its blood type from the sire and the egg donor. Further, responses in all of the systems tested revealed that the host mother had not contributed to the calf's blood type. Table 1 determination of blood typing (1962) reported an attempt to transfer eggs non-surgically to the uterus of cows through the rectal wall using a hypodermic needle attached to a long polyethylene tube. However, it was not established whether the eggs were actually deposited in the uterine lumen. Hafez & Sugie (1961 , also working with cattle, experienced difficulty in locating the uterine lumen, which was occluded in its natural state. None of eleven attempts to transfer rabbit eggs into the uterine lumen of heifers was successful. In a further series, in which they used a special apparatus to insufflate CO2 into the lumen via the cervix, eleven out of twenty-seven cases (41%) were successful. However, failures were still frequent when the gas escaped from the lumen due to the heifers straining. There was also the added complication of uterine constriction induced by cervical stimulation. In the present successful experiments, CO2 was insufflated into the uterine lumen without stimulating the cervix which was by-passed. Preliminary tests had shown this technique was better suited to location of the lumen than was the previous one. Success in transferring rabbit eggs to the uterus of cows was obtained in eight out of twelve attempts (67%) with less gas. In addition, the time taken in transferring the eggs was considerably shortened by the new procedures. By rectal palpation the operator could definitely feel the gas passing into the uterine lumen.
The technique did not interfere with conception in the recipients. In a preliminary experiment, involving eight goats, four out of five recipients produced five kids following the transfer of two eggs to each recipient's uterus, using the same apparatus with surgery.
On the basis of these results it is suggested that this new non-surgical tech¬ nique holds promise for the practical application of egg transfer in cattle. At the same time it is recognized that the present observations require to be extended. 
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